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ABSTRACT 


wlSo-U-rvooir  i  r*  u 


Flame  treating  in  combination  with  wire  brushing  was 
tested  on  pine,  fir,  oak,  and  teak.  The  eas*  of  decontam¬ 
ination  was  a  function  of  the  depth  of  penetration.  Of  the 
woods  tested. pine  was  the  most  difficult  to  decontaminate. 
Flame  treating  and  wire  brushing  removed  approximately 
0.050  in.  per  pass  from  pine  and  0.025  per  pass  from  oak, 
teak,and  fit. 
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SUMMARY 


The  Problem 

The  purpose  of  these  tests  was  to  determine  how  many 
burning  and  brushing  cycles  were  necessary  to  decontam¬ 
inate  four  woods  (white  pine,  oak,  teak,  and  fir)  contam¬ 
inated  with  an  ionic  radioactive  contaminant.  It  was  also 
desired  to  determine  the  relative  decontamination  effect¬ 
iveness  of  with-grain  and  cross -grain  wire  brushing. 

Findings 

Fine,  the  softest  wood  tested.absorbed  more  ionic  con¬ 
taminant  than  the  harder  or  more  dense  woods  and  the 
contaminant  penetrated  to  a  greater  depth.  Ease  of  de¬ 
contaminating  bare  wood  was  a  function  of  the  depth  of  pene¬ 
tration  of  the  contaminant.  Of  the  vioods  tested,  pine  was 
the  most  difficult  to  decontaminate. 

Flame  treating  and  wire  brushing  removed  approximately 
0.050  in.  per  pass  from  pine  and  0.025  iraper  pass  from  oak, 
teak, and  fir  under  the  conditions  of  the  test.  The  effective¬ 
ness  of  wire  brushing  with-grain  vs  cross -grair  varied,  with 
the  type  of  wood. 
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ADMINISTRATIVE  INFORMATION 


This  work  was  carried  out  during  the  period  January  to 
November  1951  under  the  Sponsorship  of  Bureau  of  Ships, 
Project  No.  NS  086-001  Subtask  1.4,  Technical  Objective 
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1 .  Introduction 


Euring  the  development  vork  on  the  ?la»inator*  it  was  found  that 
flame  treating  alone  removed  very  little  contamination  from  a  surface 
hut  that  wire  brushing  after  the  burning  removed  a  very  large  percent¬ 
age  of  the  contamination.  It  was  also  observed  that  pre -drying  ■wood 
saisplea  increased  their  contaaiaabilifcy  and  that  a  dip  Method  of 
contaminating  waa  the  most  satisfactory  way  for  rapid  ard  reproducible 
contamination  of  wood  aaaplea  in  the  laboratory. 

The  purpose  of  the  present  teats  was  to  continue,  in  more  detail, 
the  development  of  surface  removal  methods  for  wood*  The  main 
objective  was  to  determine  how  many  burning  and  brushing  cycles  v«sre 
necessary  to  decontaminate  four  woods  (white  pine,  oak,  teak,-  and  fir) 
oto.3inated  with  an  ionic  radioactive  contaminant.  In  addition,  a 
cor relation  of  this  information  with  the  amount  of  surface  resaoved 
^reduction  in  thickness  of  sample)  and  the  acoacnpanyirg  weight  loss 
"as  sought.  It  wee  desired  to  determine  the  relative  decontamina¬ 

tion  effectiveness  of  with -grain  aud  cross-grain  wire  brushing. 

2.  Experimental  Details 

This  experimental  work  was  carried  out  during  the  prvu>i  March 
through  December  1952. 

£.1  Sample  Preparation 

In  the  series  of  tests  2u  samples  were  used,  6  each  mad-  of 
pine,  cak,  teak  and  fir.  The  caapies  vers  made  of  clear  select 
wood,  and  finished  nmooth  to  a  size  of  l->/8  in.  by  3-5/8  in.  by 
12  in.  Half  of  tne  sables  were  cut  vlth  tne  grain  running  the 
length  of  the  sajuple  (with-grain)  :<jad.  half  were  cut  or  assembled 

*  Hciskell,  R.H.,  and  r!orrJ  ,  .  Devolopnent  of  the  Flee ;ina cor. 

b.S.  Naval  Radiological  L’efonr o  Laboratory  '’eohnioal  Pa  ore 
u5fu<DL-TU-151,  Id  January  It*  if.  ,  ....  , 
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free  glued  o«et  1  an4  with  the  gr* la  running  the  width  of  tks  sample 
( cross  "grain) .  Just  prior  to  contamination,  each  Maple  was  oven* 
dried  for  k  hr  at  150°F. 

2.2  Sample  CogtgttL^tigp 

Each  sample  uu  eentamirsted  bj  the  dip  method*.  After  their 
retm/ral  fro*  the  drying  oven,,  the  wood  samples  were  placed  face 
down  in  a  tray  of  contaminated  tea  water  for  30  sec.  Tfaa  contami¬ 
nated  eca  w*tei  wma  about  1/8  in.  deep.  13m  samples  were  agitated 
slightly  fin  the  tray  to  obtain  good  distribution  of  the  contaminant. 
After  a  30-see  soak  period,  each  sennit  was  removed  from  the  tray- 
turned  face  up,  and  allowed  to  drain  at  a  slight  angle  (about  20°) 
far  30  sec.  It  was  when  placed  :ln  the  spray  booth  drier  for  15 
to  30  min  or  until  there  was  no  Vistula  sign  of  moisture  cm  the 
surface.  Drying  was  accomplished  with  the  samples  horlscotal,  the 
contaminated  surface  up. 

The  contaminant  *  opinion  ire.1*  prepared  rrcr.  an  *''»*•  solution 
of  a  strong  beta  emitter,  mixed  in  25 0  al  of  typical  San 
Francis  co  Hay  ««e  water,  no  that  the  resulting  activity  level 
was  3  to  4  mC/snl.  Tba  contaminant  solution  was  70°F  when  applied 
to  the  wood  stomp  lr ». 

2.3  3aagls  Counting 

After  eontsmimtion,  and  before  ttSa  after  every  dfeccaataalnttirg 
pu.es,  the  sample*  were  monitored  with  cn  KR!?L  rate  iwtcr-scaler  having 
a  12  'n„  by  12  in.  proiporticucmi  gas  flew  probe.  A  2-in.  spacer  was 


?. 


placed  under  the  probe  so  that  a  surface -oo -window  distance  of  l/2  in. 
was  maintained.  Each  of  the  sample et  the  standard,  and  background 
ve re  counted  throe  timer.  Since  radioautographs  disclosed  that  con¬ 
tamination  was  deposited  on  the  sides  of  the  blocks  and  that  its 
activity  contributed  greatly  to  the  counting  rate  of  the  decontaminated 
sample,  a  12  in,  by  12  in.,12-g?.ge  steel  mask  with  a  3  in.  by  ll»l/4 
in.  opening  was  placed  over  ®*ch  block  after  the  last  decontamination, 
and  a  recount  made. 

2.4  Hadloautrtgraphy 

After  contamination  and  also  after  every  decontaminating  pass, 
each  sarple  was  radioauxographed.  Bach  group  of  three  sacplss  (such 
as  the  with -grain  pine  samples)  were  placed  face  down  on  ti  sheet  of 
l!t  in.  by  17  in.  X-ray  film.*  The  exposure  vas  oalculated  from  the 
activity  level  of  the  camples  and  the  tine  varied  from  1  hr  for 
freshly  contaminated  samples  to  72  hr  fear  decontaminated  samples. 

The  radloautogrsphs  were  consulted  frequently  to  determine  the 
pro grass  of  decontamination  and  the  contamination  distribution. 

2.p  Surface  Removal  Hsaeureswnts 

Before  end  aftar  each  decontamination,  the  sample  thickness  vaa 
measured  with  the  same  apparatus  used  in  Flsadnator  tests/*  This 
apparai,  u>  consisted  of  a  surface  plate,  aod  a  surface  gage  to  which 
was  attached  a  dial  indicator.  Bach  sample  was  moved  across  the 
surface  plate  with  the  dial,  indicator  point  resting  on  the  ccntomi- 

Bl/e“Bra3Si  supplied  by  Eastman  Kodak  Co.,  Rochester,  N.T. 

See  footnote  on  Page  1. 


nated  surface  of  the  saasple .  An  average  of  the  high  and  lew  reading* 
(hills  Ti'lleys )  was  uaed  ue  the  thickness  of  the  seaple.  Both 
with -grain  and  cross  -grain  readings  were  taken. 

2.6  Weight  Wat  -Tenants 

Sdfora  and  after  each  operation,  each  sample  was  weighed  on  a 
liBuRvaiy  mlooca  to  the  nearest  tenth  of  a  gras.  It  was  hoped 
that  a  correlation  of  (surface  removal  to  weight  reduction  might  be 
determined  as  well  as  moisture  loss  or  gain  effects. 


2.?  Decontamination  Processes 
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done  separately.  The  samples  vere  placed  in  a  special  Jig  in  a  floor 
veil,  ao  that  the  surface  of  the  sample  vaa  flush  with  the  surrounding 
floor.  Tlie  Flmatnatcr  was  then  towed  ovjr  the  sample  at  the  rate  of 
9  ft /min.  The  gas  rates  vere  0.3*+  cfm  propane,  1.05  oft:  oxygen,  A 
3  to  3*5  turn  resulted  on  the  sample  surface.  These  numbers  refer 
to  the  arbitrary  system  dsviaed  in  the  Flamlnator  tests4  to  indicate 
the  degree  of  wood  charring  by  a  4-in.  axy-propane  descaling  notale. 

The  Jharring  was  described  as  follows: 

Value  1:  Slight  oharring  directly  under  the  flame  cones. 

Value  Zt  Heavy  oharring  directly  under  the  flane  conos. 

Value  Si  Burning  spre'.I  beyond  -‘.'re  flene  paths  to  give  a  uniform 

heavy  ohar  over  entire  ,  u>'faoe. 

Value  4i  Extra  heavy  char  over  entire  surface  and  oombustion 
sustained  a  few  seoonds  after  removal  of  flame. 

After  burning,  the  samples  were  vire  brushed  with  the  Flamlnator 
until  all  of  the  charred  wood  was  removed.  Scan  of  the  cross-grain 
samples  became  warped  so  that  many  of  the  low  spots  were  missed 
during  the  first  pass.  For  them, one  to  three  additional  brushing 
passes  vere  required  to  remove  all  of  the  charred  material  depending 
oa  the  degree  of  varpage  or  roughness.  The  wire  brush  was  a  solid 
fill  type,  4  in.  in  diameter  with  a  wire  sine  of  0.014  in.,  and 
was  op-rated  at  approximately  1500  rpa. 

The  decontamination  cycle  was  repeated  twic-  for  the  oak,  ‘ceak, 
and  fir  samples.,  and  three  Umee  for  the  pine. 

*  See  footnote  on  Pa-'-e  1 
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3.  Results  and  Discussion 

3*1  Counting  Bata 

The  ooustlag  date,  presented  1a  Table  l  or*  lieWl  without  fts-tlwr 
correction  than  subtracting  background.  It  vo*  f*lt  that  this  practice 
vu  Justified,  sines  the  same  cents* leant  won  used  on  each  sample,  end 
that  only  relative  mstbers  (decontaainatioh  factor*)  wri  desired. 

Ana  rage  dn  contamination  factors,  weight  Ices,  and  amount  of  turface 
removed  ore  presented  in  Table  2.  It  la  evident  that  the  counting 
rate  for  the  "after  oentauai noted”  condition  la  quite  unifor*  for  * 

(jiwen  type  of  wood  end  Maple  orientation.  Hu  aoct  highly  contawi- 
nated  M*plee  were  the  pine,  with  the  croas •grain  tempi ea  picking 
ip  125  per  cent  *ore  than  the  wlth-graln  staples.  Mi  wae  jrrobhbly 
caused  by  the  end  grain  absorption  at  the  edges  of  the  eroce-grain 
■aeples.  The  edges  of  the  remaining  Maples  were  con, ted  with  paraffin, 
eo  there  was  no  significant  difference  between  the  ecataminabillty  of 
with -grain  and  cross-grain  samples. 

Wide  variations  In  the  per  cent  of  the  contamination  remaining 
after  each  pass  vara  s*7t«d.  These  variations  can  be  explained  by 
referring  to  the  mdlcautographs,  the  surface  renewal  trad  weight 
loss  data. 

Tha  use  of  the  steel  mask  to  reduce  or  eliainatc  the  edge  effect 
contamination  produced  much  better  counting  results.  In  severs!  cases 
(€22  -  35  Tw  and  622  «  36  Tx)  the  per  cent  remaining  dropped  fro*  13.3 
to  O.369  and  h.Ok  to  0  121  (a  30-fold  reduction).  In  other  oases,  Uie 

6 

EEEEAiiLEIJLE 


£  *  £  h  L 1  £  I  F.  I i  E 


1ttl«  1  Cowt1a«  take 


- ,j 

ssnoiodi 

Tun 

■■■■Hi 

- fo 

After 

ATW'Li'C 

MvM 

Cosnt 

Coni 

D*7  * 

Coxal 

ftni-zi  rw 

399.1 

STk.k 

10S.0 

3.66 

71.33 

S*53 

1S.5 

k6»Jk 

8.55 

» 

ks.oo 

0.3k 

20.25 

13.0k 

23 

Aw.  M 

392.9 

kk.19 

a 

26.95 

14.6 

11.9 

13.0k 

a»  ,'i 

2k  fk 

A68.0 

1A3.7 

3.26 

9k  .18 

k.97 

26.00 

*“.* 

23 

AJ7.7 

lk0.5 

3.26 

59.60 

7.60 

27.36 

’0.7 

2« 

k76.k 

126.9 

3.76 

22.99 

20.7 

16.73 

28.5 

Aw.  h 

3.k3 

U.l 

20.9 

>7  0* 

12  k.  6 

lk.71 

15.3 

7.507 

30.0 

as 

1*30.7 

36.07 

6.6a 

2l.ok 

11. k 

29 

209.0 

25.87 

8.06 

9.37 

22.3 

Aw.  Ow 

10.0 

21.2 

30  CK 

130.  k 

13.36 

15.2 

k.7«7 

kk.i 

• 

31 

aa.3 

6.10O 

26.0 

k.000 

53.0 

5* 

SCO*]} 

25-3? 

T-97 

10,0k 

ca.o 

Aw.  Ok 

16.4 

19.0 

33  Tw 

210.0 

10.  k2 

11. k 

U.k7 

I8.k 

3k 

280.7 

31.90 

6.40 

20.28 

10.9 

35 

220.5 

29.77 

7.^1 

27.15 

0.13 

Aw.  T* 

8.57 

12.5 

36  T»: 

226.0 

16.1k 

lk.0 

9.126 

2k. 8 

37 

2k3.2 

10.00 

12.9 

k.921 

k9-5 

30 

2k5.6 

0.610 

20.5 

2.902 

85.0 

Aw.  T* 

18.5 

53.1 

39  Br 

8k6.J 

35«k6  . 

6.95 

26.«1 

9.26 

AO 

23k.k 

39.2k 

6.00 

25.39 

9-26 

kl 

230.0 

kl.kk 

"i.VS 

28.13 

e.20 

Aw.  rw 

6.J.T 

8.90 

fiaa-ka  m 

<05.7 

35.02 

6.k5 

2k.<i9 

9.17 

IBB  .9 

12.56 

17.8 

5.128 

kl.O 

kk 

HJ2.6 

13  .*7 

17.5 

5.!70 

39.5 

Aw.  ft 

It  .0 

30.0 

(a)  Saaijyrsufid  has  V?””  ?.,i61;fi fr*\»  »ll  nountltw  d* t.-, . 

0>)  Iwitwr  t  si  »  iftwr  the  Lattlsl  designating  the  woods  Identified  reepeotiwely  the  with-jrtln 
end  ares* -grain  eaeplee. 

(d)  0.7.  *  i*c on '-Aj»ln*t i go  feotor  r  reciprocal  of  pwr  oerrt  eontaaimttion  reealniiu. 


OICLASSIFIEB 


7 


T*hle  2  Average  Counting'1  ,  Weight  Loss 


"t-cy, 


8 


UNCLASSIFIED 


—  v 


UNCLASSIFIED 


reduction  vn*  only  2 -fold;  the  radioftutosraph  for  SetpLe  622-33 
Tv  showed  that  a  large  crack  on  the  face  of  the  a ample  still 
contained  a  sufficient  esouat  of  cor.taaination  to  maintain  tbs 
counting  rate  ew n  though  the  remainder  of  the  sample  face  was 
completely  decontaminated.  The  average  per  cent  contamination, 
reaelnlng  after  the  last  pass  was  6.0,  and  after  recounting  with 
the  edge  mask,  it  dropped  to  1*76  per  cent  (a  3.4-fold  reduction). 
Table  3  lists  a  column  of  "edge  correction  factors"  which  were 
obtained  by  dividing  the  cou  t  without  the  edge  nasi  In  place 
by  the  count  with  it  in  place.  -»e  correction  factors  range 
from  0.030  to  0.947.  The  values  for  contamination  remaining  were 
multiplied  by  the  corresponding  edge  correction  factors  to  obtain 
the  final  per  cent  contamination  remaining. 


The  moat  helpful  srppleiMntary  infcrwvti-ffi.  collected  in  this 
aeries  of  experiments  was  the  radioeutographs  made  after  the 
samples  vers  contaminated  and  after  each  decontamination  pass. 
Representative  sections  of  these  radioautographs  are  shown  in 
Pigs.  2  through  f>.  After  the  firet  pass,  the  edge  contamination 
became  very  apparent,  and  after  the  last  decontamination,  many 
of  the  samples  sheared  that  all  the  remaining  contamination  was 


around  the  edges.  If  the  radicautographs  had  not  been  made,  this 
edge  effect-  could  have  been  overlooked.  Likavisa,  the  radioeuto- 
graphs  explained  the  reason  for  a  relative  high  count  ing  rate  of 
individual  samples  in  any  one  group;  thus  Pig.  2  she**  that  the 
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Table  3  Deccnt&nl&&tio&  Factors  Corrected  fee*  Sdss  Effects 
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17.74 

23.13 

14.1 

10  9 

130,0 

94,4 

4l 

262,6 

22,23 

11.8 

96.2 

Ar.  Pw 

107,0 

42  Px 

220,9 

14.05 

15.6 

145,0 

43 

52.13 

10.05 

5.19 

213,0 

44 

56.?6 

20.23 

/V/>  T 

115.0 

Av.  Tx 

158.0 

{*)  Background  h&ii  been  stsbtractcd  fras  ail  values. 

(bj  Letter  or  x  sftor  the  Jriltliilu  designating  this  voodsi  Identifie®  resuectlvaXy  the 
with-graln  and  oroen-grain  aanplos. 

{■}  D»«»y  prevtatfi  agrefstxmt  of  them*  value#  with  those  in  Table  1, 

(d)  Ms«ik  deensiesed  th®  area  by  22.4  per  cent.. 

\c)  Correctiost  factor  «  Coluan  l/Coltase  2, 

(f)  D.  F.  ■  Df/contamimtioa  factor  •»  reciprocal  of  per  cent  contaains.i-.lnn - 
roan ining;, 
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surface  of  sea^ple  <322-21  vaa  not  completely  decontaminated;  Fig.  3 
•hews  the  contaminant  depoaited  In  a  large  crack,  in  Sample  622 -£S; 
also  Fig*  3  shows  contamination  in  the  glued  Joints  of  Sample  622- 
30.  With  few  exceptions,  the  diffarencee  hi  counting  rate  could 
he  explained  hy  carefully  examining  the  radloautographs . 

A  lack  of  sharpness  is  evident  in  sense  of  the  radioautographs . 
this  sms  due  to  lack  of  intimate  contact  he  tween  the  saitple  end; 
the  X-ray  i'll®  and  to  scattering  c nutted  hy  local,  over-exposure* 
The  lac<  of  ’.Intimate  film-sample  contact  vas  caused  primarily  by 
the  wood  warping,  particularly  the  cross  grain  samp.b*  s . 

3.3  Surface  Removal  Measurements 

The  surface  removal  data  in  Table  k  vary  fairly  consistently 
with  the  decontamination  factors .  In  sernral  instances  accurate 
measurements  were  not  obtainable  because  the  wood  hloc:k»  had 
warped.  As  would  he  expected,  tbs  greatest  removal  vaa  fret* 

f 

% 

the  pine  (0.090  In.  in  cma  pass)  with  fir  and  teak  about  50  per 
cent  lower,  and  oak  slightly  lower  than  these.  There  vaa  an 
average  inert  •>«  of  42  per  cent  surface  removal  from  the  first 
to  the  second  decontamination.  This  effect  has  been  noticed  before 
and  may  he  attributed  to  the  reduction  in  moisture  content  of  the 
surface  wood,  which  makes  charring  more  efficient  during  the 
second  pass# 


3*4  Weight  Loss  Mgaajrpgmgmts 

The  weight  loss  data,  like  the  surface  removal  data  ware  quite 
consistent  with  the  counting  data  (Table  4).  Although  there  are 
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■on?  individual  wuriances,  the  general  trend,  ittlict.toB  that  the  reduction 
In  contamination  level  van  large  where  there  was  a  large  less  is  weight* 
The  hygroscopic  nature  of  dried  or  charred  wood  affected  the  accuracy 

<?f  tbs  weight  measurements.  If  the  Maples  '..ere  not  weighed  Izandlstely 

W 

after  decontamination  or  drying,  the  weight  would  Increase  with  tin*. 
2ics.ua.  of  there  zsA  *itf icult ion  jjicousitsrsd  jjj  v 

weighing  fairly  large  Maples,  it  was  concluded  that  %wight  loss 
was  not  an.  accurate  measurement  of  the  amount  of  ssrtirlnl  removed 
fren  wood  surfaces  during  decontamination.  This  criticism  would 
probt!)ly  apply  to  other  porous  Materials  which  tend  to  regulate 
their  nolsture  contents  according  to  that  of  the  ambient  air. 

3*5  Deconaa  Inst  too 

®»ls  series  of  experiments  disclosed  that  flam  decontamination 
is  a  feasible  method  of  decontsalnat ing  various  typen  of  bare  wood. 

In  general,  it  nay  be  stated  that  the  amount  of  effort  (nunber  of 
passes)  necessary  to  move  all  of  tbs  contaaination  fresi  a  given 
type  of  wood  will  be  a  function  of  the  depth  of  penetration  of  the 
contmlnant.  If  it  is  known,  for  example,  that  the  Bmxinu*  con- 
tsnlasnt  penetration  into  a  teak  deck  is  l/l 6  in.,  and  that  the 
average  amourt  of  surface  resound  per  pass  with  the  Flsalnator  ia 
1/40  in.,  then  two,  poesibly  three,  passes  will  be  required  to  renave 
all  of  the  aoatnalnation.  On  the  other  hand,  if  the  contaminant  ban 
penetrated  only  l/tk  in.,  one  pane  will  be  ruffle  lent,, 

As  would  be  expected,  the  white  pins  win  the  most  difficult  of  the 
woods  tc  decontaminate,  probably  because  the  contaminant  penetrated  to 

UNCLASSI  ]•  I  E  D 


17 


££fL!:£££l!LL£.£ 

a  greater  For  the  with -groin  pine,  throe  passes,  rc-aaving  a 

total  of  over  0.150  la.,  wa*  required  to  reduce  the  contemiaatioi:, 
level  to  less  than  1  per  cent  regaining  (excluding  <522-21  Pw),  Even 
though  the  surface  removal,  was  about  the  wm  v5  th  the  cross-grain 
pine,  three  peases  removed  all  but  4  per  cent  of  the  remaining  con¬ 
tamination.  With  a  few  exceptions,  in  decontaminati  lg  the  other  ’roods, 
only  two  passes  and  about  0.045  in.  surface  removal  were  required 
to  reduce  the  contamination  level  to  lees  than  1  per  cant  remaining. 

The  exception*  were  those  staples  which  had  deep  cracks  or  open  Joints 
that  still  retained  scan  deeply  penetrated  contamination.  While  it 
would  have  required  eonaidsiahia  addition!  effort  to  reserve  all  the 
contamination  from  these  cracks  and  Joints,  their  contribution  to  a 
large  gams*  field  would  be  very  mall,  and  p r  bably  could  be  safely 
Ignored  in  most  cases. 

One  of  the  original  objectives  of  this  experiment  was  to  determine 
ths  relative  decontamination  effectiveness  of  wire  brushing  with  the 
Flaalnator  either  vlth-graln  or  crusti-graln.  The  various  data  Indicate 
that  the  results  vary  with  the  type  of  wood.  For  example,  pine  was  more 
effectively  decontaminated  by  with-grair.;  however,  more  surface  and  weight 
was  removed  cross-grain;  oak  was  more  easily  decontaminated  cross-grain; 
teak,  cross -(grain;  and  fir,  with-groin.  the  action  of  the  wire  brush  on 
fir,  with- groin, sad  to  sons  extent  on  pine,  with* grain,  was  unique  in 
that  there  was  a  greet  deal  of  undercutting  of  the  soft  groins  is  the 
wood  (see  Fig.  6).  The  undercutting  was  not  apparent  on  the  teak 
samples  and  only  slightly  evident  on  the  oak  ones.  This  grooving  is 
an  advantage  in  decontamination,  since  the  contaminant  probably  pene¬ 
trates  the  softer  groins  to  a  greater  depth  than  the  hard  grains. 

2.  !L  £  It  A  S  £  I_  F  !_  E  D 
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Fi r.  6  Ur«dercutt5i^  action  of  t.t;  »' re  brush  on  a  fir  sample. 

3.6  n»stetor  Characteristics 

In  this  series  of  tests  the  flnne  treatment  vw  done  imiarately 
fron  the  surface  laMcrral  operation.  Although  the  laboratory  ao&il 
Flsalmtcir  can  do  both  these  operations  at  once,  they  were  dons 
separately  for  latter  control  and  observation  in  these  tests. 

As  with  the  earlier  tests  *,  the  vacuus  cleaner  picked  up  the  material 
reserved  by  the  wire  brush,  a.nd  collected  the  hot  burner  gases  and 
filtered  tl»a  through  a  Chemical  Corps  filter.  While  it  was  desirable 
to  collect  the  gases  because  of  the  possibility  of  a  slight  airborne 
hazard,  this  use  of  a  conventional  vacuum  cleaner  with  a  aswAuet- 
f tiled,  clolh  bag  constituted  a  fins  hasard.  However,  no  fires 
irere  started  in  the  vacuus  cleaner  during  these  tests. 

*  See  Footnote  on  Page  1. 

UNC.LA.SSIFIED 
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•Hm  wire  brush  vo  mother  source  of  difficulty  in  iterating  ths 
PlasElnator.  Hw  arrang«sisat  during  the  tests  was  to  maintain  a  load 
(approx.  25  lb.)  on  the  brush  by  adjust img  the  height  of  the  rear 
vhcel .  This  worked  vory  veil  on  perfectly  flat,  samples,  b\it  one 
warped  ?*jJ5ples  caused  the  brush  tc  "cut”  unevenly,  i. .  e ..  r  to  dir;  into 
the  high  areas  and  entirely  alas  the  lew  areas.  On  these 
warped  samples  it  was  necessary  for  the  Flaainator  operator  to 
annually  control  tho  "cutting"  (action  of  the  wire  brush  (via  the 
brush  load)  and  na.be  several  pusses  over  the  sample  to  remove  all  of 
the  charred  surfaoe  material* 

The  Flaainator,  in  general,  worked  veil.  The  choice  of  an 
oxy  -propane  flame  was  advantageous,  since  it  provided  an  easily 
lighted,  high  temperature  flame  which  could  be  used  safely  without 
back  firing  even  with  nostle  temperatures  far  above  the  safe  limit 
for  ary  -acetylene  burners.  This  high  ncf.xle  temperature  partly 
resulted  from  enclosing  the  finish  within  a  hood,  so  that  all  the 
burner  gases  which  were  slightly  contaminated  could  be  collected. 

4.  Conclusions 

Soft  woods*  like  pin©  absorbed  more  ionic  contamination  than 
harder  cor  more  dense  woods,  and  the  contamination  penetrated  more 
deeply. 

Contamination  adhering  to  the  ed-je*  of  thick  samples  emitted 
sufficient  radiation  to  give  erroneous  da e cmtualniit  ion  results, 
until  tie  edge  contamination  was  properly  shielded  from  the  counter 
probe. 
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stalicautcgrapiiing  each  step  of  the  contamination  ani  decontami¬ 
nation  process  aided,  srestiy  la  ev«U  uat ing  the  experimental  results* 
This  technique  disclosed  such  irregularities  as  edge  contamination, 
and  crack  arid  Joint  contamination  vhich  were?  not  removes  during 
normal  decontam imt ion. 

Accurate  measurements  of  the  amount  of  aaterial  removed  from 
the  decontaminated  vood  va*  difficult.  Surface  removal  measuremeatB 
(reduction  in  thickness)  vere  cceroliested  by  the  Irregular  combed 
surface  of  wii*e  brushed  samples .  Weight  changes  vere  not  too 
reliable  because  of  the  inherent  nature  of  vood  to  adjust  its 
moisture  content  according  to  that  of  the  ambient  air. 

Ease  of  decontaminating  bare  voei  vaa  a  function  of  the  depth 
of  pc  net  ret  ion  of  the  copte»Lr*r.t .  0?  the  voo&s  tested,  pine  vas 

the  most  difficult  to  decontaminate. 

Flame  cleaning,  irit'n  a  wire  brush, surface  - :*emoval  tool 
removed  approximately  0.050  in.  per  pass  from  pine  and  0.025  in,, 
pass  from  cak,  tenk  and  fir  under  the  conditions  of  this  test. 

Approved  by» 

F,.R„  TOMPKINS 

Head  Chemical  Technoic  *y  Division 

For  tho  Scientific  Dive 'tor 
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NOTICE:  WHEN  GOVERNMENT  OR  OTHER  DRAWINGS,  S P FXI FICAT IONS  OR  OT II E R  DAT A  ^ 
XRirraiiD  FOR  ANY  PURPOSE  OTHER  THAN  IN  CON^CTION  WTTH  A  h 

GCVBRSaSEKT  PROCUREMENT  OPERATION,  THE  U.  S.  GOVEPJ^MENT  THERLCT  INCURS 
NO  RfilSPONSIBILTrY,  NOR  ANY  OBLIGATION  WEIATSOEVERjANDTHE  FACT  iHAT  THE 
GOVERNMENT  MAY  HAVE  FORMULATED,  FuRNiSHFD,  OF.  IN  ANT  WAY  oUPPLXLD  1  HE 
SAID  DRAWINGS,  SPECIFICATIONS,  OR  OTHER  DATA  m  NOT  TO  K,  ^GAOTED  BY 
IMPLICATION  OR  OTHERWISE  AS  IN  ANY  MANNER  LICENSING  THE  HOj.£»FR  OR  ANY  QTH^R 
PERSON  OR  CORPORATION  OR  CONVEYING  ANY  FIGHTS  OR  PERMISSION  TO  MANUFACTURE, 
OTE  OR  aELL^  PATEOTEn  INVENTION  THAT  MAT  IN  ANY  WAY  BE  RELATED  THERETO _ 
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